In this article, we have examined 2-dimensional steady magnetohydrodynamic boundary layer motion of viscous micropolar liquid through an extending surface. Simultaneous impacts of Soret and diffusion-thermo are considered. Furthermore, the impact of heat source/sink and first order chemical reaction are also examined. The basic numerical problem i.e. structure of PDE's is transformed nonlinear into ODE's through using appropriate transformations. The changed governing equations are explained mathematically through R-K fourth order method. The effect of different parameters on momentum, microrotation, energy, concentration descriptions, shear stress, transfer rate of heat and mass are examined through graphs. Mathematical evaluation is furthermore examined through the existing available outcome as a particular case of our research work.
INTRODUCTION
The thermal buoyancy caused because of heating/cooling of a perpendicular surface has a huge influence on motion and energy transport properties. Convective heat transport in the liquid motion is a trend of considerable attention from simultaneously hypothetical and realistic point of perspective due to its enormous demands in countless manufacturing and geophysical areas. Mixed free and forced convective past a plane surface has been broadly investigated from equally theoretical and tentative point of view through the over few years. The impact of a magnetic field on natural convective transfer of heat on isothermal perpendicular surface has been examined by Sparrow and Cess [1] . Boundary layer natural convective motion of an electrically conducting liquid over a perpendicular sheet under the influence of identical exterior heat flux and changeable wall heat was investigated by Gupta [2] . Char [3] , Chiam [4] , Liu [5] , Ishak et al. [6] and Prasad et al. [7] have analyzed transfer of energy and flow properties past an extending surface with a consistent magnetic field. The overhead analysis examined the motion entirely generated by a stretching surface saturated in a different state latent motion. Assorted convective laminar motion on a vertical sheet via permeable media in the presence of slip situation has been analyzed by Harris et al. [8] . The laminar slip motion past a flat surface in the occurrence of stable temperature flux was studied by Aziz [9] . Most recently Rohni et al. [10] analyzed numerically the unsteady assorted convective laminar motion close to 2-D stagnation end on a perpendicular porous sheet immersed in a liquid-muddy permeable medium by temperature slip effect and suction. Outstanding reviews of the combined convective MHD motion in vertical surface have been studied by various researchers [11] [12] [13] [14] [15] . Ishak et al. [16] investigated MHD motion of micropolar liquid to stagnation end lying on a vertical sheet. Steady assorted convective laminar motion of a micropolar liquid close to the stagnation end on a perpendicular sheet was investigated by Lok et al. [17] . Ramachandran et al. [18] analyzed assorted convective in a stagnation motion close to perpendicular sheet. Each and every one of the over current examinations are associated to micropolar liquid over a perpendicular sheet. The MHD motion in a vertical curved permeable area with temperaturedependent heat source under the influence of slip-flow boundary condition has been examined by Srinivas and Muthuraj [19] . They have also analyzed the impact of MHD assorted convection peristaltic motion in a vertical permeable space under the influence of chemical reaction [20] . Combined transfer of energy and mass over a free convective in a permeable media has stimulated significant observation in the past many years, because of its huge prime engineering and geophysical practical utilities. Nield and Bejan [21] , Ingham and Pop [22] [23] and Bejan and Khair [24] have studied an inclusive assessment on this area. However, in past few decades researchers worked on Dufour and Soret impact those cannot be abandoned [Eckert and Drake [25] . Considering the significance of aforesaid influences, Kafoussias and Williams [26] investigated on energy and mass transport motion in occurrence of heat reliant viscosity. Anghel et al. [27] have analyzed the thermo diffusion and diffusion thermo influences on natural convective laminar flow over a vertical surface with saturated porous media. Postelnicu [28] [29] have examined the result of MHD and chemical reaction on an electrically conducting viscous liquid past a vertical surface embedded in a permeable media. Alam and Rahman [30] have analyzed the thermo diffusion and Dufour impact on assorted convective motion over a perpendicular permeable flat sheet under the influence of variable suction. The dual scattering on free convection of energy and mass transport from a perpendicular surface flooded by non-Darcy electrically conducting liquid fixed porous media under the impact of thermo diffusion and Dufour influence has been examined by Murthy et al. [31] . The impact of thermo diffusion and Dufour on laminar magnetohydrodynamic convection motion through a rotating disk was examined by Rashidi et al. [32] . The impacts of energy and mass transport on 2-D unsteady MHD natural convection motion over a perpendicular permeable surface in a porous media with diffusion-thermo effects was studied by Mishra et al. [33] .
The originality of the current work is to bring out the influence of porous medium with Soret and Dufour influences on the energy and mss transport characteristic of natural convective micropolar liquid over a perpendicular sheet. The outcome of Ishak et al. [6] , Ramchandran et al. [18] and Baag et al. [34] examined as individual cases of the current work. An additional objective of the current work is the technique of explanation. The R-K technique followed by shooting method is providing the similar result as that of the solution obtained by Ishak et al. [6] which was solved by finite difference technique.
FORMULATION OF THE PROBLEM
The steady, 2-D, viscous incompressible electrically conducting micropolar liquid close to a stagnation end on a perpendicular hot sheet is studied ( Fig.1 ). 2-Identical and conflicting forces are functional through − axis in order that the surface is extending retaining the source permanent. The magnetic Reynolds number of the conducting fluid is supposed chosen very little in order that Hall effect and induced magnetic field may be abandoned. Therefore, magnetic field effect in momentum is considered in the current learning. Furthermore, the motion field is conditional on identical oblique magnetic field 0 is concerned normal to the sheet. Examinations of magnetohydrodynamics boundary layer motion throughout smooth sheet and in the flooded area of bodies under the influence of transverse magnetic field reveal that the magnetic field decreases skin friction and energy transport and enhance the sock detachments span. 
The flow function ( , ) is introduced as
Now, we introduce the following dimensionless variables
Re 
For relation in (7), the continuity Eq. (1) is satisfied identically and (2)- (6) 
where
Substituting Eq. (8) into Eq. (6), the boundary situations are as follows:
where prime stand for diff. w. r. to .
Material quantities of importance
The major material quantities of attention are explained as = 2
2
(Skin friction coefficient ),
where outside shear stress, outside heat and mass flux are explained as
Employing the non-dimensional variables (8), we obtain from Eqs. (14) and (15) 
RESULTS AND DISCUSSION
Two dimensional MHD flow of micropolar fluid under the influence of porous matrix and identical heat source has been studied. The inclusion of Dufour and thermo-diffusion effects makes the governing equations coupled, highly nonlinear and complex. The exact solution of these equations does not hold good. Therefore, numerical technique is implemented to get approximate solution. Eqs. (9) - (12) with the help of Eq. (13) are changed to set of first order differential equations and next explained mathematically using 4 th -order R-K technique. In this section the numerical computations of the emerging variables are obtained and presented through graphs. Further, the shear and couple stresses, for both the momentum profiles, rate of energy and mass transport are in addition dispensed through Figures. Stagnation point flow of free convective steady micropolar fluid subject to oblique magnetic field with identical heat basis was studied. The objective of the paper reveals the influence of variables presented such as Soret ( ), Dufour ( ) variables also the additional parameters come into view in the free convection diffusion problem. Moreover, the case of Newtonian fluid ( = 0) can also be derived as a particular case of Baag et al. [34] (Table-1) . Fig.2 dispenses the influence of material parameter on velocity profiles for both Newtonian ( =0) and non-Newtonian ( ≠ 0) fluid in the nonappearance of optimism variables and both the occurrence / nonappearance of permeable medium. It is obvious to observe that the velocity description decreases with an increase in . For =0, i.e. in case of Newtonian fluid velocity contributes its maximum value near the plate. In the present case the Soret and Dufour effects are withdrawn, as well as in the absence of porous matrix (Kp =0) the current outcome is differentiate with the previous available outcome of Baag et al. [34] . Though, under the influence of permeable matrix, the velocity boundary film thickness also decreases. Fig.3 accords the microrotation profiles in reply to nonNewtonian parameter again in the absence of Soret, Dufour number, buoyancy parameters and both absence/attendance of permeable matrix. It is observed that the microrotation profile has a reverse trend as that of velocity distribution upto a region = 1.25 where it is interesting to remark that point of inflection occurs and afterwards its behavior is similar to that of velocity profile. Porosity is a resistive force which withstands the liquid motion close to the plate. Figs.4 and 5 exhibit the variation of velocity and microrotation profiles for the material parameter in assisting case ( , ≥ 1) i.e. the presence of buoyancy variables and under the influence of permeable medium. It is clear to observe that non-Newtonian parameter has a decelerating effect as describe in Fig.2 for velocity profile. The increase in the heat and concentration buoyancy parameter, the boundary layer thickness decreases significantly under the influence of permeable matrix (Fig.4) . From Fig.5 it is to note that in assisting case i.e. increase in buoyancy parameters the microrotation profile decreases within the region =1.25 and thereafter effect is reversed. In the second region the effect is not significant and it meets the requisite boundary conditions. Fig.6 displays the impact of material parameter and the heat and mass buoyancy parameters on the temperature description of micropolar fluid under the influence of porous matrix and absence of heat source/sink. It is noted from the figure that the fluid temperature has an enhancing effect with a raise in substance variable. Moreover, enhance in buoyant forces the thermal boundary layer thickness reduces in the presence of permeable matrix. The contribution of material parameter and the buoyant forces on the mass profile is very alike to that of energy description and displayed in Fig.7. Fig.8 displays the temperature profile for the variation of heat source/sink under the influence/absence of permeable matrix. It is obvious to mark that enhance in source, heat of the micropolar liquid increases significantly whereas the impact is opposite in case of sink i.e. sink retards the fluid energy in the presence/nonattendance of permeable matrix. But presence of permeable matrix has a slight decelerating effect on the temperature profiles. The role of Soret and diffusion-thermo on the profiles are vital and interesting in the current study. The influence of diffusion-thermo on the temperature profile is reveals in Fig.9 under the influence of sink. It clear to remarked that because of enhancement in Dufour number the fluid temperature enhances significantly. The description is asymptotic in nature to assemble the boundary conditions. Fig.10 exhibits the impact of thermo-diffusion on the concentration description. Due to enhance in Soret number the temperature of the fluid increases in assisting flow. Thus, it is concluded that the inclusion of Dufour and Soret numbers are beneficial for the enhancement in fluid temperature and concentration. Fig.11 describes the compound reaction effect on the mass profiles. It is observed that destructive chemical reaction ( > 0) has a retarding impact on the concentration profile and incase of constructive ( < 0) the profile enhances significantly. One prominent outcome is that the positive reaction merges with opposing buoyancy force produce a higher rate of increase in the concentration profile. Thus, constructive chemical reaction inclusion with opposing force is favorable to enhance the concentration description at every points in its boundary film. Figs. 12-14 present the variation of different variables on the skin friction, couple stress, rate of energy and concentration transfer. Fig. 12 presents the effect of thermal buoyancy parameter with variation of magnetic parameter. It is noticed that the skin friction coefficient, couple stress and rate of energy transfer increases by the enhance during thermal buoyancy parameter as magnetic parameter increases whereas rate of mass transfer decreases significantly. In this regard thermo-diffusion plays a vital role which contributes a fall in rate of mass transfer. Fig.13 illustrates the variation of both the buoyant parameters with the variation of Soret number. It is observed is similar to that of Fig.12 but one striking feature is that the rate of mass transfer has a dual character with different values of Soret number within the range 0 to 1. From = 0 to 0.75 rate of concentration transport enhances by the enhancing value of buoyant parameters whereas after that the profile decreases. This clear observation is remarked from Fig.14 . It is noticed that the variation of concentration buoyancy parameter with the enhance in thermal buoyancy within the range 0 to 1. Thus, it is concluded that the interaction of buoyant parameters, Soret and Dufour number enhances the properties of micropolar fluid which is clear in this study. • The non-Newtonian parameter has a decelerating effect for velocity profile.
•
The fluid temperature has an enhancing effect by an enhance in material variable.
• Enhancement in Dufour parameter the fluid temperature enhances.
The skin friction coefficient, couple stress and rate of heat transfer increases with the enhance in thermal buoyancy parameter.
• Thermo-diffusion and Dufour parameters enhance the properties of micropolar liquid. 
NOMENCLATURE

